Learning deficits after experimental subarachnoid hemorrhage in rats.
About 50% of subarachnoid hemorrhage (SAH) survivors have cognitive or neurobehavioral dysfunction. The mechanisms are not known. This study characterized behavioral deficits in a rat SAH model, and correlated these changes with histological alterations. SAH was induced by injection of 0.3 ml blood into the prechiasmatic cistern. Cognitive and memory changes were investigated in the Morris water maze. Neuronal cell death was evaluated by fluoro-jade and terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) staining. Vasospasm was assessed on cross-sections of middle and anterior cerebral arteries. Microthromboemboli were quantified by fibrinogen staining. Escape latency and swimming distance were significantly increased in rats with SAH as compared to controls (P<0.05-0.001). SAH rats tended to do poorly on accuracy in spatial and working memory tests. SAH rats had a significantly higher number of fluoro-jade and TUNEL positive neurons in CA1 and CA3 of the hippocampus, cerebral cortex and Purkinje cells in the cerebellum (P<0.05-0.001). The number of microthromboemboli in the cortex and cerebellum were significantly higher after SAH than in controls (P<0.05-0.001). Cognitive deficits were induced by SAH in rats. There was a significant increase in apoptotic neurons in all regions of brain examined. However, cell death in the hippocampus was not sufficient to cause the neurobehavioral deficits observed in the Morris water maze. This suggests that other factors such as dysfunction of neurotransmission or plasticity in hippocampal pathways might contribute to the impairments.